Summary of the Resolution of the Key Technical Issue on
Total System Performance Assessment and Integration

Subissue # Subissue Title Status Preliminary NRC/DOE Agreements
1 System description | Closed- | TSPAIL1.01 - Provide enhanced descriptive treatment for presenting barrier
and demonstration Pending | capabilities in their final approach for demonstrating multiple barriers. Provide
of multiple barriers discussion of the capabilities of individual barriers, in light of existing parameter

uncertainty (e.g., in barrier and system characteristics) and model uncertainty.

DOE will provide enhanced descriptive treatment for presenting barrier
capabilities in the final approach for demonstrating multiple barriers. DOE will
also provide discussion of the capabilities of individual barriers, in light of existing
parameter uncertainty (e.g., in barrier and system characteristics) and model
uncertainty. The information will be documented in TSPA Methods and
Assumptions document, expected to be available to NRC in FY 2002, for any
potential license application.

-1- Attachment 1




System description
and demonstration
of multiple barriers -
Cont.

TSPAI.1.02 - Provide a discussion of the following in documentation of barrier
capabilities and the corresponding technical bases: (1) parameter uncertainty,
(2) model uncertainty (i.e., the effect of viable alternative conceptual models), (3)
spatial and temporal variability in the performance of the barriers, (4)
independent and interdependent capabilities of the barriers (e.g., including a
differentiation of the capabilities of barriers performing similar functions), and (5)
barrier effectiveness with regard to individual radionuclides. Analyze and
document barrier capabilities, in light of existing data and analyses of the
performance of the repository system.

DOE will provide a discussion of the following in documentation of barrier
capabilities and the corresponding technical bases: (1) parameter uncertainty,
(2) model uncertainty (i.e., the effect of viable alternative conceptual models), (3)
spatial and temporal variability in the performance of the barriers, (4)
independent and interdependent capabilities of the barriers (e.g., including a
differentiation of the capabilities of barriers performing similar functions), and (5)
barrier effectiveness with regard to individual radionuclides. DOE will also
analyze and document barrier capabilities, in light of existing data and analyses
of the performance of the repository system. The information will be
documented in TSPA for any potential license application expected to be
available in FY 2003.

Scenario analysis
within the total
system
performance
assessment
methodology

Closed-
Pending

TSPAI.2.01- Provide clarification of the screening arguments, as summarized in
Attachment 2. See Comment #5, 7, 8, 9, 10, 13, 18, 19 (Part 5), 21, 32, 41, 47,
50, 53, 58, 67, J-5, J-16, and J-18

DOE will clarify the screening arguments, as summarized in Attachment 2, for
the highlighted FEPs. The clarifications will be provided in the referenced FEPs
AMR and will be provided to the NRC in FYO03.




Scenario analysis
within the total
system
performance
assessment

methodology - Cont.

TSPAI.2.02 - Provide the technical basis for the screening argument, as
summarized in Attachment 2. See Comment # 3, 4, 11, 12, 19 (Parts 1, 2, and
6), 25, 26, 29, 34, 35, 36, 37, 38, 39, 42, 43, 44, 48, 49, 51, 54, 55, 56, 57, 59, 60,
61, 62, 63, 64, 65, 66, 68, 69, 70, 78, 79, J-1, J-2, J-3, J-4, J-7, J-8, J-9, J-10, J-
11, J-12, J-13, J-14, J-15, J-17, J-20, J-21, J-22, J-23, J-24, J-25, J-26, and J-

27.

DOE will provide the technical basis for the screening argument, as summarized
in Attachment 2, for the highlighted FEPs. The technical basis will be provided in
the referenced FEPs AMR and will be provided to the NRC in FY03.

TSPAI.2.03 - Add the FEPs highlighted in Attachment 2 to the appropriate FEPs
AMRs. See Comment 19 (Part 7 and 8), 20, and J-6.

DOE will add the FEPs highlighted in Attachment 2 to the appropriate FEPs
AMRs. The FEPs will be added to the appropriate FEPs AMRs and the AMRs
will be provided to the NRC in FY03.

TSPAI.2.04 - Provide a clarification of the description of the primary FEP. See
Comments 24, 31, and 33.

DOE will clarify the description of the primary FEPs, as summarized in
Attachment 2, for the highlighted FEPs. The clarifications will be provided in the
referenced FEPs AMR and will be provided to the NRC in FY03.




Scenario analysis
within the total
system
performance
assessment

methodology - Cont.

TSPAI.2.05 -It is not clear to the NRC that the current list of FEPs (i.e., the list of
FEPs documented in TDR-WIS-MD-000003, 00/01) is sufficiently
comprehensive or exhibits the necessary attribute of being auditable (e.g.,
transparent and traceable). As discussed in the two TSPAI technical
exchanges, there are unclear aspects of the approach that DOE plans to use to
develop the necessary documentation of those features, events, and processes
that they have considered. Accordingly, to provide additional confidence that the
DOE will provide NRC with: (1) auditable documentation of what has been
considered by the DOE, (2) the technical basis for excluding FEPs, and (3) an
indication of the way in which included FEPs have been incorporated in the
performance assessment; DOE will provide NRC with a detailed plan (the
Enhanced FEP Plan) for comment. In the Enhanced FEP Plan, DOE will
address the following items: (1) the approach used to develop a pre-screening
set of FEPs (i.e., the documentation of those things that DOE considered and
which the DOE would use to provide support for a potential license application),
(2) the guidance on the level-of-detail that DOE will use for redefining FEPs
during the enhanced FEP process, (3) the form that the pre-screening list of
FEPs will take (e.g., list, database, other descriptions), (4) the approach DOE
would use for the ongoing evaluation of FEPs (e.g., how to address potentially
new FEPS), (5) the approach that DOE would use to evaluate and update the
existing scope and description of FEPs, (6) the approach that DOE would use to
improve the consistency in the level of detail among FEPs, (7) how the DOE
would evaluate the results of its efforts to update the existing scope and
definition of FEPs, (8) how the Enhanced FEP process would support assertions
that the resulting set of FEPs will be sufficiently comprehensive (e.g., represents
a wide range of both beneficial and potential adverse effects on performance) to
reflect clearly what DOE has considered, (9) how DOE would indicate their
disposition of included FEPs in the performance assessment, (10) the role and
definition of the different hierarchical levels used to document the information
(e.g., “components of FEPs” and “modeling issues”), (11) how the hierarchical
levels used to document the information would be used within DOE’s enhanced
FEP process, (12) how the Enhanced FEP Plan would result in documentation
that facilitates auditing (i.e., lead to a process that is transparent and traceable),
(13) DOE's plans for using configuration management controls to identify FEP
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Scenario analysis
within the total
system
performance
assessment

methodology - Cont.

TSPAI.2.06 - Provide justification for the approach to: (1) the level of detail used
to define FEPs; (2) the degree of consistency among FEPs; and (3)
comprehensiveness of the set of FEPs initially considered (i.e., before
screening).

DOE proposes to meet with NRC periodically to provide assessments of the
DOE's progress, once it has initiated the Enhanced FEP process, and on
changes to the approach documented in the Enhanced FEP Plan. During these
progress meetings DOE agrees to provide a justification for their approach to:
(1) the level of detail used to define FEPs; (2) the degree of consistency among
FEPs; and (3) comprehensiveness of the pre-screening set of FEPs.

TSPAI.2.07 - Provide results of the implementation of the Enhanced FEP Plan
(e.g., the revised FEP descriptions, screening arguments, the mapping of FEPs
to TSPA keywords, and a searchable index of FEP components), in updates to
the FEP AMR documents and the FEP Database.

DOE agrees to provide the results of their implementation of the Enhanced FEP
Plan (e.g., the revised FEP descriptions, screening arguments, improved
database navigation through, for example, the mapping of FEPs to TSPA
keywords, a searchable index of FEP components, etc.), information requested
in updates to the FEP documents and the FEP Database (or other suitable
documents) in FYO03.




Model abstraction
within the total
system
performance
assessment
methodology

Open

TSPAI.3.01 - Propagate significant sources of uncertainty into projections of
waste package and drip shield performance included in future performance
assessments. Specific sources of uncertainty that should be propagated (or
strong technical basis provided as to why it is insignificant) include: (1) the
uncertainty from measured crevice and weight-loss samples general corrosion
rates and the statistical differences between the populations, (2) the uncertainty
from alternative explanations for the decrease in corrosion rates with time (such
as silica coatings that alter the reactive surface area), (3) the uncertainty from
utilizing a limited number of samples to define the correction for silica
precipitation, (4) the confidence in the upper limit of corrosion rates resulting
from the limited sample size, and (5) the uncertainty from alternative statistical
representations of the population of empirical general corrosion rates.

The technical basis for sources of uncertainty will be established upon
completion of existing agreement items CLST 1.4, 1.5, 1.6, and 1.7. DOE will
then propagate significant sources of uncertainty into projections of waste
package and drip shield performance included in future performance
assessments. This technical basis will be documented in a future revision of the
General and Localized Corrosion of Waste Package Outer Barrier AMR (ANL-
EBS-MD-000003) expected to be available consistent with the scope and
schedules for the specified CLST agreements. The results of the AMR

analyses will be propagated into future TSPA analyses for any potential license
application.

TSPAI.3.02 - Provide the technical basis for resampling the general corrosion
rates and the quantification of the impact of resampling of general corrosion
rates in revised documentation (ENG1.1.1).

DOE will provide the technical basis for resampling the general corrosion rates
and the quantification of the impact of resampling of general corrosion rates in an
update to the WAPDEG Analysis of Waste Package and Drip Shield

Degradation AMR (ANL-EBS-PA-000001). This AMR is expected to be

available to NRC in FY 2003.




Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.03 - Provide the technical basis for crack arrest and plugging of crack
openings (including the impact of oxide wedging and stress redistribution) in
assessing the impact of SCC of the drip shield and waste package in revised
documentation (ENG1.1.2 and ENG1.4.1).

DOE will provide the technical basis for crack arrest and plugging of crack
openings (including the impact of oxide wedging and stress redistribution) in
assessing the stress corrosion cracking of the drip shield and waste package in
an update to the Stress Corrosion Cracking of the Drip Shield, Waste Package
Outer Barrier, and the Stainless Steel Structural Material AMR (ANL-EBS-MD-
000005) in accordance with the scope and schedule for existing agreement item
CLST 1.12.

TSPAIL3.04 - Provide the technical basis that the representation of the variation
of general corrosion rates (if a significant portion is “lack of knowledge”
uncertainty) does not result in risk dilution of projected dose responses
(ENG1.3.3).

DOE will provide the technical basis that the representation of the variation of
general corrosion rates results in reasonably conservative projected dose rates.
The technical basis will be documented in an update to the WAPDEG Analysis
of Waste Package and Drip Shield Degradation AMR (ANL-EBS-PA-000001).
This AMR is expected to be available to NRC in FY 2003. These results will be
incorporated into future TSPA documentation for any potential license
application.




Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.05 - Provide the technical basis for the representation of
uncertainty/variability in the general corrosion rates in revised documentation.
This technical basis should provide a detailed discussion and analyses to allow
independent reviewers the ability to interpret the representations of 100%
uncertainty, 100% variability, and any intermediate representations in the DOE
model (ENG1.3.6).

DOE will provide the technical basis for the representation of
uncertainty/variability in the general corrosion rates. This technical basis will
include the results of 100% uncertainty, 100% variability, and selected
intermediate representations used in the DOE model. These results will be
documented in an update to the WAPDEG Analysis of Waste Package and Drip
Shield Degradation AMR (ANL-EBS-PA-000001) or other document. This AMR
is expected to be available to NRC in FY 2003.

TSPAI.3.06 - Provide the technical basis for the methodology used to implement
the effects of seismic effects on cladding in revised documentation. DOE will
demonstrate that the methodology used to represent the seismic effects of
cladding does not result in an underestimation of risk in the regulatory timeframe
(ENG2.1.1).

DOE will provide the technical basis for the methodology used to implement the
effects of seismic effects on cladding in revised documentation. DOE will
demonstrate that the methodology used to represent the seismic effects of
cladding does not result in an underestimation of risk in the regulatory timeframe
in TSPA-LA. The documentation is expected to be available to NRC in FY 2003.




Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.07 - Provide technical basis for representation of or the neglect of
dripping from rockbolts in the ECRB in performance assessment, including the
impacts on hydrology, chemistry, and other impacted models. Appropriate
consideration will be given to the uncertainties in the source of the moisture, and
how those uncertainties impact other models (ENG3.1.1).

DOE will provide technical basis for determination of future sources of water in
the ECRB, will evaluate the possibility of preferential dripping from engineered
materials, and will give appropriate consideration to the uncertainties of the water
sources, as well as their potential impact on other models. The work done to
date as well as the additional work will be documented in the AMR on In-Situ
Field Testing Processes (ANL-NBS-HS-000005) or other documents. This AMR
will be available to NRC in FY 2003. DOE will evaluate the role of condensation
as a source of water and any impacts of this on hydrologic and chemical
conitions in the drift, and DOE will document this work. The effects of
condensation will be included in TSPA if found to be potentially important to
performance.

TSPAI.3.08 - Provide the technical basis (quantification) for the abstraction of in-
package chemistry and it's implementation into the TSPA which will
demonstrate that the utilization of the weighted-moving-average methodology will
not result in an underestimation of risk (ENG3.1.3).

DOE will provide the technical basis (quantification) for the abstraction of in-
package chemistry and its implementation into the TSPA, which will
demonstrate that the implementation methodology will not result in an
underestimation of risk. The technical basis will be documented in TSPA-LA
and is expected to be available in FY 2003.




Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.09 - Provide the documentation that presents the representation of
uncertainty and variability in the near-field environment abstractions in the TSPA
(ENG3.1.4).

DOE will present the representation of uncertainty and variability in water and
gas chemistry entering the drift in the near-field environment abstractions for the
TSPA. This will be documented in the Abstraction of Drift-Scale Coupled
Processes (ANL-NBS-HS-000029) or other document expected to be available
in FY 2003.

TSPAIL3.10 - Provide the documentation of the integrated analyses and
comprehensive uncertainty analyses related to the Physical and Chemical
Environmental Abstraction Model (ENG3.1.5).

DOE will provide the documentation of the integrated analyses and
comprehensive uncertainty analyses related to the EBS physical and chemical
environment in documentation associated with TSPA for any potential license
application. The documentation is expected to be available to NRC in FY 2003.
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TSPAI.3.11 - DOE should account for appropriate integration between the 3D UZ
flow model, the MSTH model, and the drift seepage model. In particular, DOE
should ensure that relevant spatial distributions are propagated appropriately
between the UZ flow model, the thermohydrology model, and the seepage model
(ENG3.1.6).

DOE will compare the infiltration flux used for the infiltration bins with the 3D
Unsaturated Zone flow model and the multi-scale thermohydrologic (MSTH)
model results. The technical basis for any approximations in the spatial
distribution of flow rates involved in this abstraction will be provided in
Abstraction of NFE Drift Thermodynamic Environment and Percolation Flow
AMR (ANL-EBS-HS-000003) or other suitable document. In particular, DOE will
ensure that the MSTH model output to the seepage abstraction (or any other
model that may provide percolation flux to the seepage abstraction) does not
lead to underestimation of seepage. This AMR is expected to be available to
NRC in FY 2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.12 - DOE should complete testing of corrosion in the chemical
environments predicted by the model or provide technical basis why it is not
needed (ENG3.1.8).

DOE will conduct testing of corrosion in the credible range of chemical
environments predicted by the model in accordance with the scope and
schedule for existing agreements CLST 1.4 and 1.6 or provide a technical basis
why it is not needed.

TSPAI.3.13 - Provide a comparison of the environments for corrosion predicted
in the models, to the testing environments used to define empirical corrosion
rates in revised documentation (ENG3.2.1).

DOE will provide a comparison of the environments for corrosion predicted in
the models, to the testing environments utilized to define empirical corrosion
rates in revised documentation consistent with the scope and schedule for
existing agreement item CLST 1.1.
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TSPAI.3.14 - DOE should account for the full range of environmental conditions
for the in-package chemistry model (ENG4.1.1).

DOE will update the in-package chemistry model to account for scenarios and
their associated uncertainties required by TSPA. This will be documented in the
In-Package Chemistry AMR (ANL-EBS-MD-000056) expected to be available to
NRC in FY 2003.

TSPAL3.15 - Define a reference EQ3/6 database for the Yucca Mountain
Project. DOE will provide documentation of all deviations from the reference
database and justification for those deviations used by different geochemical
modeling activities (ENG4.1.2).

DOE will define a reference EQ3/6 database for the Yucca Mountain Project.
DOE will provide documentation of all the deviations from the reference
database and justification for those deviations used by different geochemical
modeling activities. The database will be available in FY 2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.16 - DOE should include the possibility of localized flow pathways in the
engineered barrier system in TSPA calculations, including the influence of
introduced materials on water and gas chemistry on these preferential flow
pathways (ENG4.1.6).

DOE will evaluate the effect of localized flow pathways on water and gas
chemistry in the engineered barrier system as input to TSPA calculations,
including the influence of introduced materials on these preferential flow
pathways consistent with existing agreements ENFE 2.4, 2.5, and 2.6. This will
be documented in an update to the Physical and Chemical Environment Model
AMR (ANL-EBS-MD-000033) or other suitable document. This AMR is
expected to be available to NRC in FY 2003.

-12-




TSPAI.3.17 - Provide an uncertainty analysis of the diffusion coefficient
governing transport of dissolved and colloidal radionuclides through the invert.
The analysis should include uncertainty in the modeled invert saturation
(ENG4.4.1).

DOE will provide an uncertainty analysis of the diffusion coefficient governing
transport of dissolved and colloidal radionuclides through the invert. The
analysis will include uncertainty in the modeled invert saturation. The
uncertainty analysis will be documented in the EBS Radionuclide Transport
Abstraction AMR (ANL-WIS-PA-000001) expected to be available to NRC in FY
2003.

TSPAI.3.18 - Provide a technical basis that the water-balance plug-flow model
adequately represents the non-linear flow processes represented by Richard’s
equation, particularly over the repository where there is thin soil (UZ1.2.1).

DOE will provide a technical basis that the water-balance plug-flow model
adequately represents the non-linear flow processes represented by Richard’s
equation, particularly over the repository where there is thin soil. The technical
basis will be documented in an update to the Simulation of Net Infiltration for
Modern and Potential Future Climates AMR (ANL-NBS-HS-000032). The AMR
is expected to be available to NRC in FY 2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.19 - DOE will provide justification for the use of its evapotranspiration
model, and defend the use of the analog site temperature data (UZ1.3.1).

DOE will provide justification for the use of the evapotranspiration model, and
justify the use of the analog site temperature data. The justification will be
documented in an update to the Simulation of Net Infiltration for Modern and
Potential Future Climates AMR (ANL-NBS-HS-000032) and the Future Climate
Analysis AMR (ANL-NBS-GS-000008). The AMRs are expected to be available
to NRC in FY 2003.
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TSPAI.3.20 - Provide access to data supporting the synthetic meteorologic
records (4JA.sO1 and Areal2.s01) (UZ1.3.2).

DOE will provide data supporting the synthetic meteorologic records
(specifically, data files 4JA.s01 and Areal2.s01). These data files will be
provided to NRC September 2001.

TSPAI.3.21 - Demonstrate that effects of near surface lateral flow on the spatial
variability of net infiltration are appropriately considered (UZ1.5.1).

DOE will demonstrate that effects of near surface lateral flow on the spatial
variability of net infiltration are appropriately considered in an update to the
Simulation of Net Infiltration for Modern and Potential Future Climates AMR
(ANL-NBS-HS-000032) and UZ Flow Models and Submodels AMR (MDL-NBS-
HS-000006). These AMRs are expected to be available to NRC in FY 2003.

TSPAI3.22 - Provide an assessment or discussion of the uncertainty involved
with using a hydrologic property set obtained by calibrating a model on current
climate conditions and using that model to forecast flow for future climate
conditions (UZ2.3.1).

DOE will provide an assessment or discussion of the uncertainty involved with
using a hydrologic property set obtained by calibrating a model on current
climate conditions and using that model to forecast flow for future climate
conditions. This assessment will be documented in the UZ Flow Models and
Submodels AMR (MDL-NBS-HS-000006) expected to be available to NRC in
FY 2003.
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Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.23 - DOE should evaluate spatial heterogeneity of hydrologic properties
within hydrostratigraphic units and the effect this heterogeneity has on model
results of unsaturated flow, seepage into the drifts and transport. DOE should
also provide a technical basis for the assessment that bomb-pulse CI-36 data
found below the Paint Brush tuff can be linked to a negligible amount of fast
flowing water (UZ2.3.2).

DOE will evaluate spatial heterogeneity of hydrologic properties within
hydrostratigraphic units and the effect this heterogeneity has on model results of
unsaturated flow, seepage into the drifts and transport. This evaluation will be
documented in the UZ Flow Models and Submodels AMR (MDL-NBS-HS-
000006), Radionuclide Transport Models under Ambient Conditions (MDL-NBS-
HS-000008) and Seepage Models for PA Including Drift Collapse AMR (MDL-
NBS-HS-000002) expected to be available to NRC in FY 2003. DOE will also
provide a technical basis for the assessment that bomb-pulse CI36 data found
below the PTn can be linked to a negligible amount of fast flowing water. The
technical basis will be documented in the UZ Flow Models and Submodels AMR
(MDL-NBS-HS-000006) expected to be available to NRC in FY 2003.
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Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.24 - Provide the analysis of geochemical and hydrological data (water
content, water potential, and temperature) used for support of the flow field below
the repository, particularly in the Calico Hills, Prow Pass, and Bullfrog
hydrostratigraphic layers. Demonstrate that potential bypassing of matrix flow
pathways below the area of the proposed repository, as opposed to the entire
site-scale model area, is adequately incorporated for performance assessment,
or provide supporting analyses that the uncertainties are adequately included in
the TSPA (UZ2.3.3).

DOE will provide an analysis of available geochemical and hydrological data
(water content, water potential, and temperature) used for support of the flow
field below the repository, particularly in the Calico Hills, Prow Pass, and Bullfrog
hydrostratigraphic layers. The analyses will demonstrate that potential
bypassing of matrix flow pathways below the area of the proposed repository, as
opposed to the entire site-scale model area, is adequately incorporated for
performance assessment, or provide supporting analyses that the uncertainties
are adequately included in the TSPA. These analyses will be documented in the
UZ Flow Models and Submodels AMR (MDL-NBS-HS-000006), In-Situ Field
Testing of Processes AMR (ANL-NBS-HS-000005), and Calibrated Properties
Model AMR (MDL-NBS-HS-000003) expected to be available to NRC in FY
2003.
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TSPAI3.25 - DOE should use the Passive Cross Drift Hydrologic test, the
Alcove 8 - Niche 3 tests, the Niche 5 test, and other test data to either provide
additional confidence in or a basis for revising the TSPA seepage abstraction
and associated parameter values (e.g., flow focusing factor, van Genuchten
alpha for fracture continuum, etc.), or a provide technical basis for not using it
(Uz2.3.4).

DOE will utilize field test data (e.g., the Passive Cross Drift Hydrologic test, the
Alcove 8 - Niche 3 tests, the Niche 5 test, and other test data) to either provide
additional confidence in or a basis for revising the TSPA seepage abstraction
and associated parameter values (e.g., flow focusing factor, van Genuchten
alpha for fracture continuum, etc.), or provide technical basis for not using it.
This will be documented in Seepage Calibration Model and Seepage Testing
Data AMR (MDL-NBS-HS-000004) expected to be available to NRC in FY 2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.26 - Calibrate the UZ flow model using the most recent data on
saturations and water potentials, and clearly document the sources of calibration
data and data collection methods (UZ2.3.5).

DOE will calibrate the UZ flow model using the most recent data on saturations
and water potentials, and document the sources of calibration data and data
collection methods. The results will be documented in the Calibrated Properties
Model AMR (MDL-NBS-HS-000003) expected to be available to NRC in FY
2003.
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TSPAI.3.27 - Provide an overview of water flow rates used in the UZ model
above and below the repository, in the MSTHM, in the seepage abstraction, and
in the in-drift flow path models, to ensure appropriate integration between the
various models (UZ2.TT.3).

DOE will provide an overview of water flow rates used in the UZ model above
and below the repository, in the Multi-Scale Thermohydrologic Model (MSTHM),
in the seepage abstraction, and in the in drift flow path models, to ensure
appropriate integration between the various models. This will be documented in
the TSPA for any potential license application expected to be available to NRC in
FY 2003.

TSPAI.3.28 - DOE needs to provide independent lines of evidence to provide
additional confidence in the use of the active-fracture continuum concept in the
transport model (UZ3.5.1).

DOE will provide independent lines of evidence to provide additional confidence
in the use of the active fracture continuum concept in the transport model. This
will be documented in Radionuclide Transport Models under Ambient Conditions
AMR (MDL-NBS-HS-000008) and UZ Flow Models and Submodels AMR
(MDL-NBS-HS-000006) expected to be available to NRC in FY 2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.29 - Provide verification that the integration of the active fracture model
with matrix diffusion in the transport model is properly implemented in the TSPA
abstraction (UZ3.TT.3).

DOE will provide verification that the integration of the active fracture model with
matrix diffusion in the transport model is properly implemented in the TSPA
abstraction. This verification will be documented in the Particle Tracking Model
and Abstraction of Transport Processes (ANL-NBS-HS-000026) expected to be
available to NRC in FY 20083.
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TSPAI.3.30 - Provide the technical basis for the contrasting concentrations of
colloids available for reversible attachment in the engineered barrier system and
the saturated zone. Sensitivity analyses planned in response to RT Agreement
3.07 should address the effect of colloid concentration on K.. Update, as
necessary, the K, parameter as new data become available from the Yucca
Mountain region (SZ2.3.1).

DOE will provide the technical basis for the contrasting concentrations of
colloids available for reversible attachment in the engineered barrier system and
the saturated zone. The sensitivity analyses planned in response to RT
Agreement 3.07 will address the effect of colloid concentration on the K
parameter. The technical basis will be documented in the Waste Form Colloid
Associated Concentration Limits: Abstractions and Summary (ANL-WIS-MD-
000012) in FY 2003. The K, parameter will be updated as new data become
available from the Yucca Mountain region in the Uncertainty Distribution for
Stochastic Parameters AMR (ANL-NBS-MD-000011) in FY2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI3.31 - Evaluate the effects of temporal changes in saturated zone
chemistry on radionuclide concentrations (SZ2.3.2).

DOE will reexamine the FEPSs, currently included in the performance
assessment, that may lead to temporal changes in saturated zone
hydrochemistry. If the DOE determines that these FEPs can be excluded, the
results will be documented in the FEP Saturated Zone Flow and Transport AMR
(ANL-NBS-MD-000002) in FY 2003. If the DOE determines that these FEPs
cannot be excluded from the performance assessment, the DOE will evaluate
the effects of temporal changes in the saturated zone chemistry on radionuclide
concentrations and will document this evaluation in above mentioned AMR.
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TSPAI.3.32 - Provide the technical basis that the representation of uncertainty in
the saturated zone as essentially all lack-of-knowledge uncertainty (as opposed
to real sample variability) does not result in an underestimation of risk when
propagated to the performance assessment (SZ2.4.1).

DOE will provide the technical basis that the representation of uncertainty (i.e.,
lack-of-knowledge uncertainty) in the saturated zone does not result in an
underestimation of risk when propagated to the performance assessment. A
deterministic case from Saturated Zone Flow Patterns and Analyses AMR
(ANL-NBS-HS-000038) will be compared to TSPA analyses. The comparison
will be documented in the TSPA for any potential license application expected to
be available to NRC in FY 2003.

TSPAI.3.33 - Provide justification that the Kd values used for radionuclides in the
soil in Amargosa valley based on the results of a literature review are realistic or
conservative for actual conditions at the receptor location (DOSE2.2.1).

DOE will provide justification that the Kd values used for radionuclides in the soll
in Amargosa Valley are realistic or conservative for actual conditions at the
receptor location. The justification will be provided in Evaluate Soil/Radionuclide
Removal by Erosion and Leaching AMR (ANL-NBS-MD-000009) or other
document expected to be available to NRC in FY 2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.34 - For the Radionuclides that dominate the TSPA dose, provide the
technical basis for selection of Radionuclide or element specific biosphere
parameters that are important in the BDCF calculations (e.g. soil to plant transfer
factors) (DOSE3.2.1).

For the radionuclides that dominate the TSPA dose, DOE will provide the
technical basis for selection of radionuclide or element specific biosphere
parameters (except for Kds which are addressed in TSPAI 3.33) that are
important in the BDCF calculations (e.g. soil to plant transfer factors). The
technical basis will be documented in the Transfer Coefficient Analysis AMR
(ANL-MGR-MD-000008) or other document and is expected to be available to
NRC in FY 2003.
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TSPAI.3.35 - Provide additional justification to support that the assumed crop
interception fraction is appropriate for all radionuclides considered and does not
result in underestimations of dose. Discussions should address the impacts of
electrostatic charge and patrticle size on the interception fraction for alll
radionuclides considered in the TSPA (DOSE3.2.5).

DOE will provide additional justification to support that the assumed crop
interception fraction is appropriate for all radionuclides that dominate the TSPA
dose and does not result in underestimations of dose. The justification will
include the impacts of electrostatic charge and particle size on the interception
fraction. This justification will be documented in Identification of Ingestion
Exposure Parameters (ANL-MGR-MD-000006) or other document expected to
be available to NRC in FY 2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.36 - Document the methodology that will be used to incorporate the
uncertainty in soil leaching factors into the TSPA analysis, if that uncertainty is
found to be important to the results of the performance assessment
(DOSE3.3.1).

DOE will document the methodology used to incorporate the uncertainty in soil
leaching factors into the TSPA analysis. This will be documented in Nominal
Performance Biosphere Dose Conversion Factor Analysis AMR (ANL-MGR-
MD-000009), Disruptive Event Biosphere Dose Conversion Factor Analysis
(ANL-MGR-MD-000003) or other document expected to be available to NRC in
FY 2003.
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TSPAI.3.37 - Provide a quantitative analysis that the sampling method including
the correlations to NP used by the TSPA code to abstract the GENII-S process
model code adequately represent the uncerrtainty and variability and correlations
for the biosphere process model (DOSE3.4.1).

DOE will provide a quantitative analysis that the sampling method including the
correlations between BDCFs utilized by the TSPA code to abstract the GENII-S
process model data adequately represent the uncertainty and variability and
correlations for the biosphere process model. This will be documented in
Nominal Performance Biosphere Dose Conversion Factor Analysis AMR (ANL-
MGR-MD-000009), Disruptive Event Biosphere Dose Conversion Factor
Analysis (ANL-MGR-MD-000003) or other document expected to be available to
NRC in FY 2003. Results of these analyses will be documented in the TSPA for
any potential license application expected to be available to NRC in FY 2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.38 - DOE will develop guidance in the model abstraction process that
can be adhered to by all model developers so that (1) the abstraction process,
(2) the selection of conservatism in components, and (3) representation of
uncertainty are systematic across the TSPA model. DOE will evaluate and
define approaches to deal with: (1) evaluating non-linear models as to what their
most conservative settings may be if conservatism is being used to address
uncertainty, and (2) trying to utilize human intuition in a complex system. In
addition, DOE will consider adding these items to the internal/external reviewer’'s
checklists to ensure proper implementation of the improved methodology
(TSPAO0002).

DOE will develop written guidance in the model abstraction process for model
developers so that (1) the abstraction process, (2) the selection of conservatism
in components, and (3) representation of uncertainty, are systematic across the
TSPA model. These guidelines will address: (1) evaluation of non-linear models
when conservatism is being utilized to address uncertainty, and (2) utilization of
decisions based on technical judgement in a complex system. These guidelines
will be developed, implemented, and be made available to the NRC in FY 2002.
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TSPAIL3.39 - In future performance assessments, DOE should document the
simplifications used for abstractions per TSPAI.3.38 activities. Justification will
be provided to show that the simplifications appropriately represent the
necessary processes and appropriately propagate process model uncertainties.
Comparisons of output from process models to performance assessment
abstractions will be provided, with the level of detail in the comparisons
commensurate with any reduction in propagated uncertainty and the risk
significance of the model (TSPA0003).

DOE will document the simplifications utilized for abstractions per TSPAI.3.38
activities for all future performance assessments. Justification will be provided
to show that the simplifications appropriately represent the necessary processes
and appropriately propagate process model uncertainties. Comparisons of
output from process models to performance assessment abstractions will be
provided, with the level of detail in the comparisons commensurate with any
reduction in propagated uncertainty and the risk significance of the model. The
documentation of the information will be provided in abstraction AMRs in FY
2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.40 - DOE will implement effective controls to ensure that the
abstractions defined in the AMR'’s are consistently propagated into the TSPA, or
ensure that the TSPA documentation describes any differences. Specific
examples of needed revisions (if still applicable) include: (1) the implementation
of flux splitting in the TSPA model, (2) the propagation of thermohydrology
uncertainty/variability into the WAPDEG corrosion model calculations, and (3)
the implementation of the in-package chemistry abstraction.

DOE will implement program improvements to ensure that the abstractions
defined in the AMRSs are consistently propagated into the TSPA, or ensure that
the TSPA documentation describes any differences. Program improvements
may include, for example, upgrades to work plans, procedural upgrades,
preparation of desktop guides, worker training, increased review and oversight.
The program improvements will be implemented and be made available to the
NRC during FY 2002.
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TSPAI.3.41 - To provide support for the mathematical representation of data
uncertainty in the TSPA, the DOE will provide technical basis for the data
distributions used in the TSPA. An example of how this may be accomplished is
the representation on a figure or chart of the data plotted as an empirical
distribution and the probability distribution assigned to fit these data.

DOE will provide the technical basis for the data distributions utilized in the
TSPA to provide support for the mathematical representation of data uncertainty
in the TSPA. The documentation of the technical basis will be incorporated in
documentation associated with TSPA for any potential license application. The
documentation is expected to be available to NRC in FY 2003.

Model abstraction
within the total
system
performance
assessment

methodology - Cont.

TSPAI.3.42 - DOE should provide a sensitivity analysis on the potentially abrupt
changes in colloid concentrations due to shifts in modeled pH and ionic strength
across uncertain stability boundaries. This analysis may be combined with
plans to address ENFE Agreement 4.06 and RT Agreement 3.07.

DOE will complete sensitivity analyses to investigate the effects of varying
colloid concentration due to shifts in model predicted pH and ionic strength
across uncertain stability boundaries. These analyses will be documented in
TSPA for any potential license application expected to be available to NRC in FY
2003.

Demonstration of
the overall
performance
objective

Closed-
Pending

TSPAI.4.01 - DOE will document the methodology that will be used to
incorporate alternative conceptual models into the performance assessment.
The methodology will ensure that the representation of alternative conceptual
models in the TSPA does not result in an underestimation of risk. DOE will
document the guidance given to process-level experts for the treatment of
alternative models. The implementation of the methodology will be sufficient to
allow a clear understanding of the potential effect of alternative conceptual
models and their associated uncertainties on the performance assessment. The
methodology will be documented in the TSPA-LA methods and assumptions
document in FY02. The results will be documented in the appropriate AMRS or
the TSPA for any potential license application in FY 2003.
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TSPAI.4.02 - DOE will provide the documentation that supports the
representation of distribution coefficients (Kd's) in the performance assessment
as uncorrelated is consistent with the physical processes and does not result in
an underestimation of risk. This will be documented in the TSPA for any
potential license application in FY03.

Demonstration of
the overall
performance
objective - Cont.

TSPAIL4.03 - DOE will document the method that will be used to demonstrate
that the overall results of the TSPA are stable. DOE will provide documentation
that submodels (including submodels used to develop input parameters and
transfer functions) are also numerically stable. DOE will address in the method
the stability of the results with respect to the number of realizations. DOE will
describe in the method the statistical measures that will be used to support the
argument of stability. The method will be documented in TSPA LA Methods and
Assumptions Document in FY02. The results of the analyses will be provided in
the TSPA (or other appropriate documentation) for any potential license
application in FY 2003.

TSPAI.4.04 - DOE will conduct appropriate analyses and provide documentation
that demonstrates the results of the performance assessment are stable with
respect to discretization (e.g. spatial and temporal) of the TSPA model. This will
be documented in the TSPA for any potential license application in FY 2003.

TSPAI.4.05 - DOE will document the process used to develop confidence in the
TSPA models (e.g., steps similar to those described in NUREG-1636). The
detailed process is currently documented in the model development procedures
that are being evaluated for process improvement in response to the model
validation corrective action report CAR-BSC-01-C-001. The upgraded model
validation procedures will be available for NRC review in FY 2002.

TSPAI.4.06 - DOE will document the implementation of the process for model
confidence building and demonstrate compliance with model confidence criteria
in accordance with the applicable procedures. This will be documented in the
respective AMR revisions and made available to NRC in FY 2003.

-25- Attachment 1




Demonstration of
the overall
performance
objective - Cont.

TSPAI.4.07 - DOE’s software qualification requirements are currently
documented in procedure AP SI.1Q which is under review for process
improvement as part of software CAR-BSC-01-C-002. During its review of AP
S1.1Q, DOE will consider: 1) the procedure it would follow to conduct a
systematic and uniform verification — all areas of a code analyzed at a
consistent level, 2) the process it would follow to ensure correct implementation
of algorithms, and 3) the process it would follow for the full disclosure of
calculations and results. DOE will document compliance with the improved
process in the verification documentation required by AP SI.1Q. Software
qualification record packages for the affected programs will be available for NRC
review in FY 2003..

-26- Attachment 1




